Metal ion binding of modified pyrimidine-base pairs in DNA duplexes.
We report the synthesis and metal ion-binding properties of DNA duplexes containing 5-substituted uracil ((X)U) pairs, such as 5-bromouracil, 5-fluorouracil and 5-cyanouracil pairs. Thermal denaturation studies of these modified DNA duplexes revealed that the DNA duplexes were stabilized in the presence of Hg(II) ions in acidic and neutral solutions. On the other hand, the duplexes were stabilized in the presence of Hg(II) and Ag(I) ions. These results indicated that (X)U-Hg(II)-(X)U complex was formed in the acidic and neutral solutions, then, in the basic solutions (X)U-Ag(I)-(X)U complex as well as the (X)U-Hg(II)-(X)U complex were formed. ESI-TOF MS analysis also indicated formation of the metal ion-DNA complexes.